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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a power unit for a light emissive display, 
achieving a reduction in temperature of a contact current drive circuit for 
drivingly controlling the light emissive display, while avoiding the 
improvement of a heat radiation system and decreases in light emissive 
functions. 

SOLUTION: A constant current drive circuit 2 arranged in proximity to a light emissive 
display 1 drives the light emissive display 1 at a constant current to inhibit the fluctuation 
of the brightness thereof. A power circuit 3 adjusts, according to the drop of voltage of the light 
emissive display 1, a source voltage applied to the constant current drive circuit 2. Therefore, 
heating of the constant current drive circuit 2 for driving the light emissive display 1 at the constant 
current can be reduced, particularly when the drop of voltage of the light emissive display 1 is 
small, without further improvements of a heat radiation system around the light emissive display 
1 which are not easy because of space and structural limitations and without limitations on the light 
emissive functions of the light emissive display 1. 
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(54) [Title of the Invention] 

POWER SUPPLY DEVICE FOR LIGHT-EMTmNG DISPLAY 
(57) [Abstract] 
[Problem to be solved] 

To provide a power supply device for a light-emitting display that realizes 
temperature lowering of a constant current drive circuit for controlling light-emitting 
display drive, while improving a radiation system and avoiding lowering of a 
light-emitting function. 
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[Means for Solution] 

A constant current drive circuit 2 which is disposed close to a light-emitting 
display 1 drives the light-emitting display 1 with constant current and prevents its 
luminance change. A power supply circuit 3 regulates a power supply voltage which is 
applied to the constant current drive circuit 2, according to a voltage drop quantity of the 
light-emitting display 1. Hereby, heat lowering of the constant current drive circuit 2 for 
a constant current drive in the light-emitting display 1 can be realized, especially in the 
case where the voltage drop quantity of the light-emitting display 1 is small, without 
trying further improvement of a radiation system around the light-emitting display 1 
which is not easy due to the space and structure thereof and without placing limits on the 
light-emitting function of the light-emitting display 1. 
[Scope of Claims] 
[Claim 1] 

A power supply for a light-emitting display comprising: 

a constant current drive circuit for driving the light-emitting display by constant 

current; 

a voltage drop quantity detector circuit generating a signal voltage having positive 
correlation for the voltage drop quantity of the light-emitting display; and 

a power supply voltage generating circuit applying a power supply voltage having 
positive correlation for the signal voltage to the constant current drive circuit. 
[Claim 2] 

A power supply for a light-emitting display according to claim 1, wherein the 
voltage drop quantity detector circuit comprising: a monitor light-emitting element 
provided for the light-emitting display; a constant current source for providing the monitor 
light-emitting element with a constant current; and a voltage adder circuit portion in which 
the signal voltage in made by adding predetermined voltage value to the voltage drop 
quantity in the monitor light-emitting element. 
[Detailed Description of the Invention] 
[0001] 

[Technical Field to which the Invention Belongs] 
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This invention relates a power supply which drives a light-emitting display such 
as an organic EL display. 
10002] 
[Prior Art] 

Japanese Patent application laid-open Nos. H2-148687 and H7-65953 illustrate 
that a luminance change is regulated by driving an organic EL display with constant 
current. That is to say, by driving the organic EL display with constant current, the 
luminance change in the display can be lowered drastically because it can pass a constant 
current despite a change of its forward bias voltage Vf which arises from a 
monient-to-moment change, a temperature change and a production tolerance. 
[0003] 

[Problem to be Solved by the Invention] 

However, in the constant current drive-type organic EL display device, when a 
forward bias voltage Vf of the organic EL display is small, there is a problem that its heat 
value increases due to a power loss increase of a constant current drive circuit and the 
constant current drive circuit becomes high temperature. 
[0004] 

Of course, it is possible that the constant current drive circuit is disposed in the 
site where the device is easy to cool and a special cooling means is put. However a lot of 
pixels, namely light-emitting elements which constitute a light-emitting display need 
driving separately, the constant current drive circuit needs disposing as close to the 
light-emitting display as possible. That is to say, when a wiring which connects the 
constant current drive circuit to the light-emitting display is long, by increase of the wiring 
resistance and parasitic capacity, it is necessary to make output of the constant current 
drive circuit increase for increase of a power loss and response depression and extend a 
cable which is big wiring scale. 
[0005] 

However, when a constant current drive circuit is disposed close to a 
light-emitting display in this way, there is a problem that heat of the constant current drive 
circuit with high temperature influences a luminescence property of the light-emitting 
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display. In addition, when the constant current drive circuit is disposed in a position 
apart from the light-emitting display to prevent thermal effect of the constant current drive 
circuit on the light-emitting display, a constant current drive circuit IC or a bare chip is 
mounted over a flexible substrate so as to obtain a resin mold, and further the constant 
current drive circuit is directly mounted or integrated over a transparent substrate where 
the light-emitting display is mounted, for simplifying connection between the constant 
current drive circuit for controlling the light-emitting display device which is need of a lot 
of output terminals and a cable* However, in such a manner, since the constant current 
drive circuit chip is surrounded with a resin, there becomes a problem of large difficulty. 
[0006] 

In summary, there is a case where the constant current drive circuit fox driving the 
light-emitting display is forced to be a disadvantage structure and location for heat 
radiation due to the extended cable and connection of vicinity of the light-emitting display 
or the cable through the cable having a lot of wirings. Therefore, the reduction in 
temperature of the constant current drive circuit has become a large problem of mounting 
the light-emitting display. 
[0007] 

Particularly, in the case of using at environment where it becomes high 
temperature such as in a vehicle room, a harmful effect is expected that sufficient 
performance of a light-emitting display cannot be offered due to temperature raise of a 
constant current drive circuit. The present invention is performed in view of the above 
problems. Here, it is a problem to be solved to provide the power supply for the 
light-emitting display that realizes temperature lowering of the constant current drive 
circuit for controlling light-emitting display drive, while improving a radiation system and 
avoiding lowering of a light-emitting function. 
[0008] 

[Means for Solving the Problem] 

According to a power supply for a light-emitting display of the present invention, 
a luminance change is regulated by driving a light-emitting display disposed closed 
thereof with constant current. According to the invention, heat lowering of the constant 
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current drive circuit for a constant current drive in the light-emitting display can be 
realized, especially in the case where the voltage drop quantity of the light-emitting 
display is small, without trying further improvement of a radiation system around the 
light-emitting display which is not easy due to the space and structure thereof and without 
placing limits on the light-emitting function of the light-emitting display since a power 
supply voltage which is applied to the constant current drive circuit is adjusted as to the 
voltage drop quantity of the light-emitting display. 
[0009] 

Hereinafter, description is carried out in detail. In this structure, when a constant 
current drive circuit drives a light-emitting display (a light-emitting element to be exact) 
with constant current, the voltage drop quantity becomes small in the case where forward 
bias voltage Vf is small, and the voltage drop quantity is increased according to 
impedance including the forward bias voltage Vf due to the various factors. 
[0010] 

Thus, according to the structure, when the voltage drop quantity of the 
light-emitting display driven with constant current is small, the power supply voltage 
applied to the constant current drive circuit is lowered, and when the voltage drop quantity 
is large, the power supply voltage applied to the constant current drive circuit is increased. 
Therefore, the increase of the voltage drop quantity when the voltage drop quantity in the 
light-emitting display is small can be decreased and the power consumption can be 
prevented from exceeding the predetermined level. As a result, a power supply for the 
light-emitting display that realizes temperature lowering of the constant current drive 
circuit for controlling the light-emitting display drive, while improving a radiation system 
and avoiding lowering of a light-emitting function. 
[0011] 

According to the structure described in claim 2, a constant current is further 
applied to the monitor light-emitting element provided for the light-emitting display in the 
power supply for the light-emitting display described in claim 1, so as to figure out the 
voltage drop quantity, and the signal voltage is formed by adding predetermined voltage to 
the voltage drop quantity, and then, the power supply voltage with positive correlation is 
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formed. Accordingly, the power supply voltage (the constant current drive circuit apply 
voltage), which preferably follows the change in the voltage drop quantity of the 
light-emitting display can be formed without increasing the circuit size in vain. 
[0012] 

[Embodiment Mode of the Invention] 

Hereinafter, the preferable mode of the present invention is described with 
reference to the following embodiment in the concrete. 
[0013] 

[Embodiment 1] 

The first embodiment of the power supply for the light-emitting display is 
described below with reference to FIG. 1. Reference numeral 1 is a dot organic EL 
display (a light-emitting display) having 640 X 480 light-emitting elements 11 which is 
driven with direct current, and is connected with the constant current drive circuit 2 which 
drives itself by a flexible substrate (not shown) in X-Y matrix drive. The constant 
current drive circuit 2 is directly mounted on the flexible substrate using a solder ball, and 
then molded with resin. 
[0014] 

The constant drive circuit 2 is formed from a plurality of constant current drive 
circuit for columns and row wiring drive control. However, the structure of the constant 
current drive circuit itself is not a keystone of the present invention, and the circuit 
structure is well known, thereby omitting the description of the detailed circuit and the 
operation. 
[0015] 

Reference numeral 3 is a power circuit which applies power supply voltage Vr to 
the constant current drive circuit 2, which includes voltage drop quantity detector circuit 4 
generating signal voltage Vs having positive correlation toward the voltage drop quantity 
(the forward bias voltage) of the light-emitting display 1 and the power supply voltage 
generating circuit 5 applying power supply voltage Vr having positive correlation in the 
signal voltage Vs toward the constant current drive circuit 2. The voltage drop quantity 
detector circuit 4 is formed of connecting a constant current source 41 to which battery 
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voltage Vb is applied, a monitor light-emitting element 42, and resistance 43 in series. 
The constant current source 41 supplies the predetermined constant current ic to the 
monitor light-emitting element 42 and the resistance 43. Therefore the total voltage drop 
quantity JV becomes Vf + ric. The r is a value of the resistance. In turn, the total 
voltage drop quantity JV is set so as to increase by constant value of AV= r-ic by the 
voltage drop quantity Vf of the monitor light-emitting element 42. Note that the monitor 
light-emitting element 42 is formed so that the light-emitting display 1 is adjacent to the 
640x480 light-emitting elements 11 and the monitor light-emitting element 42 has the 
same size as the each light-emitting element 11. 
[0016] 

The power supply voltage generating circuit 5 is formed of an operational 
amplifier 51 and a pnp grounded emitter transistor 52; The operation amplifier 51 
applies the difference voltage between the total voltage drop quantity jy = Vf +V and the 
power supply voltage Vr to an base electrode of the pnp grounded emitter transistor 52, 
and the pnp grounded emitter transistor 52 feedback-controls the supply from the battery 
to the constant current source 41 by the use of the difference of the voltage, thereby 
regulating the power supply voltage Vr applied to the constant current source 41 to JV = 
Vf + AV constantly and equally. 
[0017] 

Consequently, according to this embodiment, a power loss P of the constant 
current drive circuit 2, 1 x AV becomes equal to I x r-ic when the output current is defined 
as I, has positive correlation for the voltage drop quantity Vf of the light-emitting element 
11. And, for example, the power loss P becomes no relation to the voltage drop quantity 
of the monitor light-emitting element 42 which has a moment-to-moment change or a 
temperature change. Thus, even if the voltage drop quantity Vf of the power supply for 
the light-emitting display 1 is small, the power loss of the constant current drive circuit 2 
increases, not resulting in high temperature. 
[0018] 

[Embodiment 2] 

Other embodiment of the power supply for a light-emitting display of the present 
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invention is explained referring to FIG. 2. Because the device of the embodiment is 
different in only structure of a power supply circuit compared to the device of 
embodiment 1, only the power supply circuit 6 is explained hereinafter. 
[0019] 

The power supply circuit 6 is composed of a voltage drop quantity detector circuit 
7 and a power supply voltage generating circuit 8. The voltage drop quantity detector 
circuit 7 is composed of a base resistor 70, an emitter follower transistor 71, a constant 
voltage diode 72, a monitor light-emitting element 42 and constant current driver circuit 
20 feeding constant current to the monitor light-emitting element 42. The constant 
current driver circuit 20 is formed in the constant current drive circuit 2 with the same 
form as a lot of constant current driver circuits 21 ~2x for row wiring drive control or 
column wiring drive control which drive each row wiring and column wiring of the 
organic EL display 1 by each constant current, and it is fed to monitor light-emitting 
element 42* 
[0020] 

In connection point with the resistor 71 and the constant voltage diode 72, 
composite voltage drop quantity £V with voltage drop quantity Vf of the monitor 
light-emitting element 42 and voltage drop quantity AV of the constant voltage diode 72 is 
applied, and this is applied to the power supply voltage generating circuit 8 comprising 
Darlington connection emitter follower transistor, accordingly, power supply circuit 6 of 
the embodiment applies power supply voltage Vr which is equal in the value that 
subtracted in approximately constant forward voltage drop quantity between emitter base 
of the power supply voltage generating circuit 8 from composition voltage drop quantity 
2 V to constant current drive circuit 2. 
[0021] 

Thus, the same operation-effect as the Embodiment 1 can be obtained in the 
Embodiment 2. 
[0022] 

[Deformation Mode] 

In the embodiment, the power supply voltage Vr is to be a value of the voltage 



8 



drop quantity Vf considered estimated voltage drop quantity of the light-emitting element 
11 to which the constant value AV is added. However, it is obvious that the power 
supply voltage Vr may be appropriately changed predetermined times of the voltage drop 
quantity Vf instead of the constant value AV 
[Brief Description of the Drawings] 
[FIG. 1] 

FIG. 1 is a circuit diagram which shows one embodiment of the power supply for 
a light-emitting display of the present invention. 
[FIG. 2] 

FIG. 2 is a circuit diagram which shows another embodiment of the power supply 
for a light-emitting display of the present invention. 
[Description of Signs] 

1 : organic EL display (light emitting display) 

X constant current drive circuit 

4, T* voltage drop quantity detector circuit 

5, 8- power supply voltage generating circuit 

42^ monitor light-emitting element 

41 : constant current source 

43' resistor (voltage adder circuit portion) 

72: constant voltage diode (voltage adder circuit portion) 
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